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CHEMOSTERILANTS  SCREENED 
AGAINST  THE  BOLL  WEEVIL 
IN  DIPPING  AND  FEEDING  TESTS 

By  Jack  W.  Haynes,  Norman  Mitlin,  T.  B.  Davich,  J.  R.  Dawson,  C.  W.  Woods,  and  P.  H.  Terry, 
Entomology  Research  Division,  Agricultural  Research  Service  i 


Ninety-eight  candidate  compounds  were  grandis  Boheman)  to  determine  their  effective- 
screened  during  1969  in  the  Boll  Weevil  Re-  ness  as  chemosterilants  in  dipping  and  feeding 
*s  arch  Laboratory  at  State  College,  Miss.,  tests, 
igainst  the  adult  boll  weevil  ( Anthonomus 

MATERIALS  AND  METHODS 


i With  the  exception  of  four  compounds  from 
I a chemical  company,  all  compounds  were  sup- 
‘plied  by  the  Pesticide  Chemicals  Research 
i Branch,  Entomology  Research  Division,  Belts- 
I ville,  Md.,  and  the  Southern  Research  Institute, 
'Birmingham,  Ala. 

!►  A laboratory  culture  of  boll  weevils  was  used 
; in  the  screening  program.  The  larval  and  adult 
"diets  - ^ were  prepared  daily  for  use. 

In  the  dipping  tests,  the  newly  emerged  (0-24 
hours)  adult  weevils  were  dipped  once  for  15 
i 'seconds  in  water  (HoO)  and  for  5 seconds  in 
-methanol  (MeOH),  dimethyl  sulfoxide  (DMSO), 
or  acetone  and  allowed  to  dry.  In  the  feeding 
‘tests,  the  compounds  were  incorporated  into  the 


1 The  authors  acknowledge  the  assistance  of  Mrs. 
Marie  Osborne,  of  this  Division,  who  reviewed  the 

'chemical  names,  and  0.  H.  Lindig,  of  the  Boll  Weevil 
Research  Laboratory,  for  supplying  weevils  and  diets 
'for  test  purposes. 

2 Vanderzant,  E.  S.,  and  Davich,  T.  B.  laboratory 

REARING  OF  THE  BOLL  WEEVIL.  A SATISFACTORY  LARVAL 
-DIET  AND  OVIPOSITION  STUDIES.  Jour.  Econ.  Ent.  51: 
288-291.  1958. 

3 GAST,  R.  T.  mass  producing  artificial  diet  pel- 

lets FOR  ADULT  BOLL  WEEVILS.  Jour.  Econ.  Ent.  58: 
1024-1025.  1965. 


hot  adult  diet,  then  made  into  pellets,  and  given 
to  the  weevils  for  3 days.  Twenty-five  weevils 
of  each  sex  were  used  in  each  test.  They  were 
placed  in  containers  and  mated  with  equal  num- 
bers of  untreated  weevils.  Following  treatment 
all  test  insects  were  held  at  30°  C.  and  fed  regu- 
lar adult  diet  pellets,  which  were  changed  daily. 

Egg  and  mortality  counts  were  made  7 and 
14  days  after  treatment.  Half  the  eggs  collected, 
usually  a sample  of  50,  were  implanted  on  lar- 
val medium  and  the  other  half  were  placed  on 
wet  filter  paper  and  observed  daily  up  to  7 days 
for  hatch.  The  egg  hatch  and  emergence  data 
were  calculated  by  dividing  the  test  percent  by 
the  control  percent  and  multiplying  by  100; 
however,  the  test  percent  was  never  shown  to 
be  more  than  100.  The  mortality  was  derived 
by  subtracting  the  control  mortality  from  the 
test  mortality,  but  the  test  percent  was  never 
shown  to  be  less  than  0. 

Three  criteria  of  effectiveness  were  arbitrar- 
ily selected  and  the  compounds  were  tabulated 
according  to  these  criteria.  Table  1 includes 
compounds  that  reduced  adult  emergence  to  33 
percent  or  less  (effective),  from  33  to  66  per- 
cent (intermediate),  and  from  66  to  100  per- 
cent (ineffective). 


1 


2 


PRODUCTION  RESEARCH  REPORT  141,  U.S.  DEPT.  OF  AGRICULTURE 


RESULTS  AND  DISCUSSION 


Twenty-nine  compounds  tested  against  males 
and  females  in  dipping  and  feeding  tests  at 
various  concentrations  reduced  adult  emergence 
to  33  percent  or  less.  Thirteen  of  these  com- 
pounds reduced  adult  emergence  or  fecundity 
to  0 when  tested  on  males  and  females;  how- 
ever, mortality  was  high  (>25  percent)  for  all 
except  2-pyridinethiol  1-oxide  sodium  salt 
(ENT-22596),  tretamine  (ENT-25296),  and 
hempa  (ENT-50882). 

2-Pyridinethiol  1-oxide  sodium  salt  and  tret- 
amine in  dipping  tests  at  1 and  1.5  percent, 
respectively,  reduced  egg  laying  of  treated  fe- 
males to  0 and  mortality  was  0 and  22  percent, 
respectively,  after  14  days  (table  1).  Thus  2- 
pyridinethiol  1-oxide  sodium  salt  and  tretamine 
were  the  most  effective  and  least  toxic  com- 
pounds tested  on  females.  Hempa  was  a mod- 
erately effective  sterilant  on  males  in  dipping 
tests  at  concentrations  of  5,  10,  25,  and  50  per- 
cent.^ When  hempa  was  fed  to  males  for  3 days 
at  0.15  and  0.2  percent,  adult  emergence  was 
reduced  to  0 and  mortality  was  25  and  5 per- 
cent, respectively,  after  14  days  (table  1). 
Hempa  was  the  only  male  sterilant  tested  that 
reduced  adult  emergence  to  0,  and  mortality 
was  25  percent  or  less  after  14  days. 


Forty  compounds  tested  on  males  and  females 
demonstrated  intermediate  effectiveness  (re- 
duced emergence  to  33-66  percent).  2-Methyl- 
p-benzoquinone  (ENT-14931)  and  hempa 
(ENT-50882)  when  fed  to  females  at  concen-^ 
trations  of  1 and  0.15  percent,  respectively,  re- 
duced emergence  to  34  and  39  percent.  Mor- 
tality was  0 and  15  percent,  respectively,  after, 
14  days.  (E')-N,N'-vinylenebis(l-aziridinecar- 
boxamide)  (ENT-50987)  and  4-(o-tolylazo)-o- 
toluidine  (ENT-52505)  when  tested  on  males ^ 
at  2 and  1 percent,  respectively,  reduced  adult 
emergence  to  36  and  35  percent  with  no  adult 
mortality  after  14  days.  These  four  compounds,, 
and  many  others  reducing  emergence  to  0-33 
percent  warrant  further  testing. 

The  least  effective  compounds,  76  in  all,  re-, 
duced  emergence  to  66-100  percent.  Mortality 
of  treated  weevils  was  low  in  most  of  these 
tests.  Although  the  most  effective  sterilizing, 
compounds  are  listed  under  those  reducing 
emergence  to  0-33  percent,  they  were  generally' 
the  most  toxic  to  the  weevil ; however,  2-pyri- 
dinethiol 1-oxide  sodium  salt,  tretamine,  and 
hempa  were  the  most  effective  sterilants  in* 
overall  dipping  and  feeding  tests  where  toxicity 
was  low. 


SUMMARY 


I 


Ninety-eight  candidate  chemosterilants  were 
tested  against  the  adult  boll  weevil  {Anthono- 
mus  grandis  Boheman)  in  dipping  and  feeding 
tests  at  various  concentrations.  2-Pyridinethiol 


4 Haynes,  J.  W.,  Hedin,  P.  A.,  and  Davich,  T.  B. 

HEMPA  AND  APHOLATE  AS  CHEMOSTERILANTS  FOR  THE 
BOLL  WEEVIL.  Jour.  Econ.  Ent.  59:  1014-1015.  1966. 


1-oxide  sodium  salt  and  tretamine  in  dipping 
tests  at  1 and  1.5  percent  reduced  egg  laying 
of  treated  females  to  0 and  mortality  was  0 and* 
22  percent,  respectively,  after  14  days.  Hempa  ^ 
when  fed  to  males  at  0.15  and  0.2  percent  re- 
duced adult  emergence  to  0 and  mortality  was< 
25  and  5 percent,  respectively,  after  14  days. 


TABLE  1. — Relative  effectiveness  of  candidate  ckemosterilants  on  holt  weevil  hatch,  adult  emergence,  and  mortality  in  dipping 

and  feeding  tests.  (1  replication  of  25  pairs  of  weevils  per  test) 
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1- (2-naphthyl ) monohydrochloride : 
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Table  1. — Relative  effectiveness  of  candidate  chemosterilants  on  boll  iveevil  hatch,  adult  emergence,  and  mortality  in  dipping 

and  feeding  tests.  {1  replication  of  25  pairs  of  weevils  per  test) — Continued 
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